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Abstract
Purpose The COVID-19 pandemic restrictions had negative impact on the psychopathology of people with Eating Disorders 
(EDs). Factors involved in the vulnerability to stressful events have been under-investigated in this population. We aimed to 
assess which factors contributed to COVID-19-induced worsening in both general and specific psychopathology.
Methods Three-hundred and twelve people with a clinically defined diagnosis of an ED and undergoing a specialist ED 
treatment in different Italian ED services before the spreading of COVID-19 pandemic filled in an online survey. ED spe-
cific and general psychopathology changes after COVID-19 quarantine were retrospectively evaluated. Factors related to 
COVID-19 concerns (financial condition, fear of contagion, perceived social isolation/support, satisfaction in peer, family 
or sentimental relationships), illness duration and treatment-related variables (type of treatment provided, type of access to 
care, satisfaction with therapeutic relationships) were included as predicting factors in a structural equational model, which 
included latent variables consisting of general and ED psychopathology items as outcomes.
Results A perceived low quality of therapeutic relationships, fear of contagion and increased isolation were positively 
associated with psychopathology worsening. Reduced satisfaction with family and with friends’ relationships and reduced 
perceived social support were associated with ED and general symptoms deterioration, respectively. No significant effect 
emerged for intimate relationships, illness duration, economic condition and type of treatment.
Conclusions This study provides a comprehensive evaluation of clinical variables associated with psychopathological changes 
during the COVID-19 lockdown period highlighting potential risk and resilience factors and, possibly, informing treatment 
as well as prevention strategies for EDs.
Level of evidence IV Evidence obtained from multiple time series analysis such as case studies
Keywords Eating disorders · COVID-19 · Risk factors · Vulnerability · Resilience · Psychopathology
Introduction
The coronavirus disease 2019 (COVID-19) pandemic has 
seriously affected people’s mental health. Although general 
population has reported increased levels of stress, anxiety, 
depression and worries [1–3], populations with a prior psy-
chiatric condition showed higher vulnerability in terms of 
physical and mental health [4–6]. Data from past similar 
outbreaks (i.e. SARS or Ebola) also suggested long-lasting 
effects of pandemics on psychopathology in psychiatric 
patients [7].
Several studies have documented the effects of the cur-
rent COVID-19 pandemic on people with Eating Disorders 
(EDs). Termorshuizen et al. [8] showed increased eating 
restriction in people with anorexia nervosa (AN) and more 
 * Alessio Maria Monteleone 
 alessiomaria.monteleone@unicampania.it
Extended author information available on the last page of the article
 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity
1 3
frequent binge-eating episodes in those with bulimia nervosa 
(BN) or binge-eating disorder (BED). Consistently, more 
severe ED core symptoms since the emergence of pandemic 
were found in a population with a past self-reported history 
of ED [9], in people with a current diagnosis of AN or BN 
[10] and in subjects with current BN [11]. In our recent mul-
ticentre study (Monteleone et al. submitted) the worsening of 
ED specific psychopathology induced by confinement was 
confirmed together with a marked impairment in general 
psychopathology. Moreover, we documented also a persis-
tence of the general psychopathology worsening after the 
end of the lock-down period and highlighted the emergent 
role of internalizing symptoms in ED people (Monteleone 
et al. submitted). These findings point to the COVID-19 
pandemic as a traumatic event, which disrupted the mental 
health of people with EDs.
Rodgers et al. [12] hypothesized that the observed wors-
ening of ED symptoms during the COVID-19 pandemic 
may be promoted by restriction of daily activities and move-
ments, exposure to social media and emotional distress. In 
the general population the impact of COVID-19 restrictions 
on psychopathology was predicted by low educational lev-
els, high fear of contagion, high punishment sensitivity and 
insecure attachment experiences [13–15]. To the best of our 
knowledge, only two studies have assessed risk factors that 
may contribute to the vulnerability of people with EDs to the 
impact of COVID-19 pandemic. Castellini et al. [10] found 
that COVID-related factors, such as household arguments 
and fear for the safety of loved ones, were significant posi-
tive predictors of eating symptoms while individual related 
measures, such as insecure attachment and childhood trauma 
experiences, were positively associated with post-traumatic 
symptoms during quarantine. In another study [16], low 
self-directedness negatively predicted COVID-19-induced 
eating symptoms deterioration. However, some putative risk 
factors related to the COVID-19 pandemic were not taken 
into account in those works, which were also affected by 
their low sample size. Indeed, a wide body of literature has 
pointed to the perception of social support, socio-economic 
condition or illness and treatment-related variables [17, 18] 
as potential risk factors affecting the ability to cope with 
stressful events in people with psychiatric disorders. In peo-
ple with EDs, interpersonal sensitivity, familiar conflicts, 
emotion regulation abilities, childhood sexual abuse and 
teasing experiences have been recognized as general risk 
factors for impaired capacity to cope with stressful situa-
tions [19–22]. Furthermore, the post-traumatic nature of ED 
psychopathology has been suggested by both review [23] 
and recent network studies [24, 25]. However, as highlighted 
by Glashouwer et al. [26], there is a need to identify factors 
promoting vulnerability or resilience in response to stress-
ful conditions through experimental studies. The exposure 
to the COVID-19 lock-down represents an ideal condition 
to reproduce a stressful condition and to investigate which 
factors affect the response to such a severe acute stressor. 
Thus, in the present study we aimed to investigate potential 
risk factors associated with ED specific and general psy-
chopathology worsening during the COVID-19 lock-down. 
In line with literature suggestions [10, 16, 19, 22] and in 
order to provide a more comprehensive evaluation than 
those drawn in previous studies [10, 16], different elements 
contributing to the stressful experience of the COVID-19 
lockdown period (such as socio-economic condition, fear 
of contagion, isolation, satisfaction with family, friends or 
intimate relationships and perceived social support) as well 
as factors associated with illness (illness duration) and treat-
ment (type of treatment and perceived therapeutic relation-
ships during quarantine) were investigated. The latter vari-
ables were included in the model in the light of the effects 
of illness duration and treatment on the course of ED psy-
chopathology [27, 28]. No previous study has assessed the 
independent contribution of each variable included in our 
model. Given the exploratory nature of our study, we had 
no a priori hypothesis.
Methods
Participants
Patients who were in charge of different Italian ED services 
were invited to take part into an anonymous online sur-
vey. The study was introduced as aiming to assess whether 
patients’ psychopathology changed during the COVID-19 
lockdown period and whether factors associated with the 
COVID-19 restrictions affected the course of symptoms. 
Patients were invited through an email advertising or dur-
ing the clinical examination. They were diagnosed with AN 
or atypical AN, BN, BED or Other Specified Feeding or 
Eating Disorders (OSFED) according to Diagnostic and 
Statistical Manual of Mental Disorders fifth edition (DSM-
5) criteria. The diagnosis was made through face to face 
clinical interviews provided by expert clinical psychiatrists 
in each ED unit. Patients had started specialized treatments 
for EDs before the COVID-19 lockdown. Inclusion criteria 
for the presented study were the following: (a) no comorbid 
schizophrenia or bipolar disorder; (b) no intellectual dis-
ability; (c) absence of severe medical conditions not related 
to the ED condition. Participants were invited to complete 
the online survey at the end of the COVID-19 confinement 
period, between June 1st 2020 and June 21st 2020. The Ital-
ian government declared the end of the lockdown period, 
the so-called Phase 1 of lockdown itself, on May 4th 2020.
The Ethics approval was not required for this kind of sur-
vey as per local legislation and national guidelines.
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Design and measures
The online survey was designed to assess the impact of 
restrictions induced by the COVID-19 pandemic on the 
mental health of people suffering from EDs. In order to keep 
the survey anonymous and to avoid self-reported diagnoses, 
four different survey data collectors (one for each main ED 
diagnosis) were developed. Given that local investigators 
were aware of the current ED diagnosis of patients followed 
at their ED service, they sent them an email including a 
hyperlink to the survey from the data collector of the cor-
responding ED diagnosis. Patients were obliged to answer 
all the survey questions; otherwise, they could not complete 
the survey. In this way no missing data could result.
Participants had to rate each psychopathological item 
three times referring their responses to three different time 
periods: (1) two weeks before the spread of COVID-19 pan-
demic restrictions, “T0” (that in Italy started at the end of 
February 2020); (2) the confinement period or “Phase 1”, 
“T1” (that in Italy lasted between the beginning of March 
and the end of April 2020); (3) two weeks after the end of 
lockdown or “Phase 2”, “T2” that in Italy was gradually 
declared starting from the 4th of May 2020).
The online survey included information on participants’ 
socio-demographic characteristics (age, gender identity, geo-
graphic location [Italian Region], ethnicity, marital status, 
housing condition, employment status). Participants had to 
report variations in different areas of daily living and impact 
of lockdown on study/work, financial condition, physical 
health condition, fear of contagion, perceived social isola-
tion/support, satisfaction in peer, family or sentimental rela-
tionships. Furthermore, information related to the impact of 
lockdown on current treatment (type of treatment provided, 
type of access to care, satisfaction with therapeutic relation-
ship) were included. Types of provided treatment were psy-
chotherapy, nutritional counselling, pharmacotherapy or a 
combination of psychotherapy with other treatments. Given 
that psychotherapy is considered the first line approach in 
EDs (NICE 2017), we categorized the access to treatment as 
a dichotomous variable consisting of the following`: a) psy-
chotherapy with or without other treatments, or b) nutritional 
counselling with or without pharmacotherapy.
General psychopathology was investigated by means 
of questions derived from the following standardized and 
validated questionnaires: Generalized Anxiety Disorder 7 
(i.e., “how often have you been bothered by feeling nervous, 
anxious, or on edge”) [29], Patient Health Questionnaire 9 
(i.e., “how often have you been feeling down, depressed, or 
hopeless”) [30], PTSD Checklist for DSM-5 (i.e., “related to 
a stressful life experience, how much have you been bothered 
by avoiding memories, thoughts, or feelings related to the 
stressful experience, and/or avoiding external reminders of 
the stressful experience”) [31] and Obsessive–Compulsive 
Inventory (i.e., “how much have you been bothered by 
unpleasant thoughts that come into your mind against your 
will and you cannot get rid of them”) [32]. Items selected 
from these questionnaires were those referring to the DSM-5 
criteria of each Axis I mental disorder. Anxiety, depression, 
obsessive–compulsive (OC) symptoms, panic symptoms, 
post-traumatic stress (PTS) symptoms, insomnia and stress 
were investigated. Questions related to specific ED psycho-
pathology were derived from the Eating Disorders Inven-
tory (EDI-2) (i.e., “have you been satisfied with your body 
shape”) [33]. One item representative of each EDI-2 sub-
scale was included in the survey. Furthermore, participants 
were asked to report the amount (number of daily hours) 
of physical exercise. General psychopathological items 
were rated on a 10-point scale (0: not at all, 10: maximum) 
while ED specific psychopathological items were rated on a 
6-point scale, which was consistent with the original version 
of the EDI-2 [33].
Statistical analyses
For the purpose of the present study, we did not take into 
account data referring to T2. In order to evaluate if socio-
demographic and clinical variables changed between T0 and 
T1 according to the ED diagnosis (AN or other EDs), a two-
way ANOVA for repeated measures was run for those vari-
ables that were measured at T0 and T1. T-test for independ-
ent samples or chi-square test were performed to compare 
variables assessed only at T1 between the two study groups. 
Given the low number of participants with an ED diagnosis 
different from AN or atypical AN, people with BN, with 
BED or with OSFED were merged in a unique group.
Structural equational modelling (SEM) was employed to 
assess whether the change in risk factors associated with 
COVID-19 confinement (economic condition, fear of con-
tagion, isolation, satisfaction with family, friends or intimate 
relationships and perceived social support), illness duration 
or treatment related variables (type of treatment and thera-
peutic relationship at T1) were associated with the worsen-
ing of general psychopathology and eating-related psycho-
pathology. SEM can be interpreted as a set of simultaneous 
multiple regression equations, in which variables can serve 
as predictors or outcomes. They allow to statistically test 
the hypothesized model through a simultaneous analysis of 
the entire system of variables and determining the extent to 
which it is consistent with the data [34]. If goodness-of-fit 
is adequate, the model suggests the plausibility of hypoth-
esized relations between variables [34]. These relations can 
be graphically represented to enable a clearer conceptualiza-
tion of the model. Furthermore, SEM allowed to use latent 
variables: this is appropriate when observed measures are 
presumed to represent an underlying construct [34]. Indeed, 
they allow a reduction of the measurement error and a more 
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accurate estimation of the true value of the construct than it 
would be possible using a single variable [35]. Worsening 
in general psychopathology and in eating-related psychopa-
thology were defined as the latent variables, which allow us 
to account for covariation among the included manifested 
variables. We did not include risk factors in a latent vari-
able in order to investigate the specific relationships between 
each observed risk variable and symptoms worsening. Gen-
eral psychopathology latent variable included the difference 
between T0 and T1 scores of depression, anxiety, post-trau-
matic stress symptoms, obsessive–compulsive symptoms 
and insomnia. The eating-related psychopathology latent 
variable included the difference between T0 and T1 scores 
of ineffectiveness, body satisfaction, social security, purg-
ing behaviors and impulsivity. Psychopathology variables 
which did not show significant difference between T0 and 
T1 (drive to thinness, perfectionism, interoceptive aware-
ness, ascetism, binge eating and physical activity dimen-
sions) (Monteleone et al. submitted) were not included in 
the latent variables.
The model was evaluated using the MLM method [36]. 
To assess the adequacy of the model, the criteria of goodness 
of fit indices were the following: a non-significant chi-square 
(χ2), chi-square/degrees of freedom (χ2/d.f.) values < 2, 
comparative fit index (CFI) and Tucker-Lewis Index (TLI) 
values > 0.95, and standardized root-mean-square residual 
(SRMR) values < 0.08, root-mean-square error of approxi-
mation (RMSEA) values < 0.06 [37].
SEM was performed through R, version 3.4.4 (R core 




Three hundred and twelve people with EDs completed the 
survey. Three hundred reported themselves as female, 11 as 
male and 1 as non-binary. Participants into the study were as 
follows: 171 from Northern Italy, 49 from Central Italy and 
92 from Southern Italy. The study sample included 179 par-
ticipants (57.4% of the sample) with current AN or atypical 
AN, 63 (20.2% of the sample) with current BN, 48 (15.4% of 
the sample) with current BED and 22 (7.05% of the sample) 
with current OSFED.
Demographic characteristics of the study population 
already reported in our previous study (Monteleone et al., 
submitted) are summarized in Table 1.
Comparison of clinical variables
Changes in general and ED psychopathological variables 
were reported in our previous study (Monteleone et al. sub-
mitted), which found a significant worsening of both general 
and ED-specific symptoms (excepted for items related to 
Table 1  Demographic 
characteristics of the 
participants during the 
COVID-19 confinement period 
expressed as mean ± sd or 
frequency
AN Anorexia Nervosa, ED Eating Disorder
AN Other EDs
Age 26.92 ± 10.28 32.24 ± 13.53 t = − 3.94;  p < 0.001
Illness Duration 8.95 ± 8.48 10.35 ± 10.30 t = − 2.05;  p = 0.06
Paid Job, yes (%) 47 (26) 52 (39) χ2 = 5.80;  p = 0.01
Student, yes (%) 100 (56) 65 (49) χ2 = 1.49;  p = 0.22
Marital status, n (%) χ2 = 8.34;  p = 0.01
Single 144 (80) 88 (66)
Married or cohabit 30 (17) 37 (28)
Divorced 5 (3) 8 (6)
Housing condition, n (%) χ2 = 0.73;  p = 0.39
Alone 46 (26) 40 (30)
With family 133 (74) 93 (70)
COVID-19 Diagnosis, yes (%)
Patient
4 (2) 8 (6) χ2 = 2.95;  p = 0.09
COVID-19 Diagnosis, yes (%) χ2 = 0.11;  p = 0.74
Family member 21 (12) 14 (11)
Economic change 3.39 ± 2.98 3.81 ± 2.96 t = − 1.22;  p = 0.22
Fear of contagion 3.31 ± 3.37 3.96 ± 3.15 t = − 1.74;  p = 0.08
Direct access to care, yes (%) 127 (71) 78 (59) χ2 = 5.12;  p = 0.02
Type of treatment provided, Psychotherapy, yes 135 90 χ2 = 2.28;  p = 0.13
Therapeutic relationship during “phase 1” 6.01 ± 2.87 5.24 ± 3.06 t = 2.08;  p = 0.06
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drive to thinness, perfectionism, interoceptive awareness, 
asceticism, binge eating and physical activity dimensions) 
from T0 to T1.
Two-way ANOVA for repeated measures showed sig-
nificant effects of time for all the assessed risk factors. 
Indeed, risk factors significantly worsened between T0 and 
T1 (Table 2), revealing that they were negatively affected 
by the COVID-19 pandemic confinement. Time x diagnosis 
interaction was not significant: thus, the risk factor worsen-
ing was not influenced by the ED diagnosis (Table 2). A 
significant effect of diagnosis was shown only for isolation 
 (F1,310 = 6.5; p = 0.01): people with AN exhibited heightened 
social isolation in comparison to those with other EDs at 
both T0 and T1 (Table 2).
Structural equational modelling analysis
SEM is reported in Fig. 1. The model has good fit indices 
[χ2 = 140.21, d.f. 114, p = 0.06; robust TLI = 0.96; robust 
CFI = 0.97; RMSEA = 0.02; SRMR = 0.03], accounting 
for a total of 30% of the variance of worsening in general 
psychopathology and 45% of the variance of worsening in 
eating-related psychopathology.
Significant negative effects of perceived therapeutic rela-
tionship quality at T1 were found on general psychopathol-
ogy (β = − 0.16; se = 0.04; p = 0.007) and eating-related psy-
chopathology worsening (β = − 0.22; se = 0.03; p = 0.001). 
Significant positive effects of heightened isolation and 
fear of contagion were found on general psychopathology 
worsening (β = 0.22; se = 0.04; p = 0.002 and β = 0.16; 
se = 0.03; p = 0.003, respectively) and eating-related psy-
chopathology worsening (β = 0.22; se = 0.02; p =  < 0.001 
and β = 0.17; se = 0.02; p = 0.002, respectively). Significant 
negative effects of reduced satisfaction with family relation-
ships and friends’ relationships were found only on eating-
related psychopathology worsening (β = − 0.24; se = 0.07; 
p < 0.001; β = − 0.27; se = 0.03; p < 0.001, respectively). 
Significant negative effect of reduced entrusting of others 
was found only on general psychopathology worsening 
(β = − 0.23; se = 0.06; p = 0.001). No effects of economic 
loss, illness duration, access to psychotherapy and satisfac-
tion with sentimental relationships were found on the latent 
variables.
Discussion
The present study investigated putative risk factors associ-
ated with eating and general psychopathology impairment 
experienced by people with EDs during the lockdown due 
to the COVID-19 pandemic. A perceived low quality of 
therapeutic relationship, fear of contagion and increased 
isolation were the variables positively associated with both 
eating and general psychopathology worsening observed 
during COVID-19 induced confinement. Reduced satisfac-
tion with family and friends’ relationships and reduced per-
ceived social support were associated with ED and general 
symptoms’ deterioration, respectively. On the other hand, 
Table 2  Clinical characteristics of the participants before the spread of COVID-19 pandemic restrictions (T0) and during the confinement period 
(T1) expressed as mean ± sd






AN Other EDs AN Other EDs
Isolation 4.17 ± 3.10 3.41 ± 2.67 7.21 ± 2.82 6.57 ± 3.04 Time:  F1.310 = 265.12;  p < 0.001
Diagnosis:  F1.310 = 6.5;  p = 0.01
TimexDiagnosis:  F1.310 = 0.097;  p = 0.75
Satisfaction with family relationships 5.84 ± 2.40 5.53 ± 2.49 5.54 ± 2.65 5.15 ± 2.67 Time:  F1.310 = 6.44;  p = 0.01
Diagnosis:  F1.310 = 1.82;  p = 0.18
TimexDiagnosis:  F1.310 = 0.09;  p = 0.76
Satisfaction with friends’ relationships 5.45 ± 2.80 6.11 ± 2.38 4.08 ± 2.77 4.27 ± 2.43 Time:  F1.310 = 110.7;  p < 0.001
Diagnosis:  F1.310 = 2.74;  p = 0.099
TimexDiagnosis:  F1.310 = 2.27;  p = 0.132
Satisfaction with sentimental relationships 3.58 ± 3.61 4.45 ± 3.38 2.99 ± 3.35 3.48 ± 3.38 Time:  F1.310 = 38.87;  p < 0.001
Diagnosis:  F1.310 = 3.32;  p = 0.069
TimexDiagnosis:  F1.310 = 2.29;  p = 0.131
Entrusting others 5.51 ± 2.55 5.23 ± 2.70 4.64 ± 2.77 4.31 ± 2.89 Time:  F1.310 = 51.02;  p < 0.001
Diagnosis:  F1.310 = 1.12;  p = 0.292
TimexDiagnosis:  F1.310 = 0.02;  p = 0.878
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economic condition, illness duration, satisfaction with sen-
timental relationships and type of treatment provided were 
not associated with any psychopathology change during 
quarantine.
The innovative aspect of this study was the evaluation of 
symptoms and risk factors in terms of dimensional change 
between the COVID-19 lockdown and the previous period. 
Although the retrospective nature of our findings may limit 
their validity, the collection of data has been done at the 
end of the COVID-19 lockdown period, which in Italy 
lasted about 2 months. This implies that data were collected 
referring to a recently lasted period, thus possibly reducing 
recalling biases. Two previous studies [10, 16] have assessed 
the variables predicting eating and general psychopathology 
changes during the COVID-19 lockdown period in people 
undergoing treatment for an ED. As in our study, partici-
pants in those two previous studies were affected by differ-
ent ED diagnoses and were recruited among those undergo-
ing treatment for an ED before the COVID-19 pandemic 
onset. However, we conducted a multicentre investigation 
study, which included a number of participants markedly 
larger than those previous studies. Moreover, Baenas et al. 
[16] performed a structured equational model revealing that 
COVID-related concerns, anxiety, depression and less adap-
tive coping strategies to confinement situation significantly 
contributed to a latent variable, which was associated with 
ED symptom worsening and partially accounted for the 
association between low self-directedness and ED symp-
toms outcome. Differently with that study, we assessed the 
contribution of manifested variables on psychopathological 
changes including also non COVID-related risk factors, such 
as illness duration, treatment and perceived quality or type 
of the therapeutic relationship during the COVID-19 lock-
down period. Furthermore, unlike the previously conducted 
categorical assessment by Baenas et al. [16], we employed 
a dimensional scoring of study measures: this allowed us 
to explore COVID-19 related psychopathological changes 
correcting for baseline symptomatology. Castellini et al. 
[10] employed a different method of analysis to investigate 
longitudinal data and showed that insecure attachment (the 
anxious dimension in BN and the avoidant one in AN) and 
childhood traumatic experience significantly accounted for 
post-traumatic symptomatology during the COVID-19 lock-
down period, while environmental factors (household argu-
ments and fear of contagion) were associated with a higher 
increase in physical exercise and binge-eating. However, the 
Fig. 1  SEM model representing the association between risk factors associated with COVID-19 confinement, illness duration or treatment 
related variables and the worsening in general psychopathology and eating-related psychopathology with standardized estimates
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use of linear mixed model investigation did not make possi-
ble to take into account the covariation between risk factors 
and between symptoms, as we did in the present study via 
the use of SEM.
The present findings corroborate the contribution of qual-
ity of family relationships and fear of contagion on psy-
chopathological changes related to COVID-19 confinement 
[10, 16]. As a matter of fact, we identified the role of social 
support and social isolation as important risk factors for 
people with EDs. Indeed, the COVID-19 related worsening 
of satisfaction with family and friends’ relationships was 
associated with ED specific psychopathology worsening; the 
reduced support perceived in relationships was associated 
with general psychopathology worsening and the increased 
social isolation experience predicted the worsening of all 
psychopathological dimensions. These data possibly reflect 
the COVID-19 confinement-induced change in the social 
network of people with EDs consisting in reduced time spent 
with friends in favor of that with family. As suggested by 
literature studies [39, 40], familiar conflicts or the parents’ 
attempt to manage their son/daughter behaviors may exac-
erbate ED symptoms. Our findings are also consistent with 
literature studies assessing social difficulties through self-
report measures [41, 42] or experimental tasks [43–45] and 
identifying this variable as a risk and maintaining factor for 
EDs. Across factors related to social functioning, only sat-
isfaction with intimate relationships was not associated with 
symptoms change. This is not surprising given the largely 
consistent demonstration of difficulties or even the lack of 
intimate relationships in people with EDs [42, 46, 47].
This is the first study assessing the potential contribution 
of treatment-related factors to the COVID-19 related psycho-
pathology changes. We found that not the type of treatment 
provided (nutritional counseling, pharmacological treatment 
versus psychotherapy or a combination of psychotherapy 
with these interventions) during the COVID-19 lockdown 
period but a higher quality of perceived therapeutic relation-
ship was associated with a lower increase of psychopathol-
ogy severity. These findings corroborate the importance of 
the therapeutic relationship which has been described as a 
non-specific factor significantly contributing to treatment 
outcome in EDs [48]. It is important to highlight that partici-
pants into this study were undergoing different types of treat-
ments and that two-thirds of the sample had direct access to 
care during the COVID-19 lockdown, while the majority of 
the remaining sample was provided with a telehealth treat-
ment. Hence, the present results may have been affected by 
the different types of treatment delivered in each ED service, 
although recent meta-analyses failed to identify outcome dif-
ferences among evidence-based treatment for EDs [49, 50]. 
Finally, illness duration and economic condition were not 
found associated with the study outcomes. We may suggest 
that the response to COVID-19 confinement in people with 
EDs is not affected by these factors, although illness duration 
is an important factor promoting the progress of AN [28] 
and economic status was associated with psychopathology 
change during COVID-19 confinement in other psychiatric 
conditions [51, 52]. However, it is not possible to rule out 
that the self-report nature of these data collection affected 
the present findings.
Limitations of the present study need to be acknowledged. 
First of all, as mentioned above, the retrospective nature 
of data collection may have affected our findings and limit 
the possibility to infer causality from regression analyses 
of the SEM. Second, we have not assessed personality and 
individual-related measures (i.e., attachment and childhood 
adverse experiences), which can be related to the psycho-
pathology change during COVID-19 confinement [10, 16]. 
Third, given the low number of participants with diagnosis 
different from AN, we did not account for possible differ-
ences between the main (AN, BN, BED and OSFED) ED 
diagnoses but only between AN and other diagnoses. This 
is an area that needs to be addressed by future studies, since 
also previous studies [10, 16] did not investigate ED diag-
nosis differences. Finally, a possible selection bias should be 
recognized given that it was not possible to verify whether 
patients who participated into the survey differed in their 
symptomatology from those who did not accept to take part 
into the study.
The main strengths of this study are the inclusion of a 
large number of participants with a face to face defined clini-
cal diagnosis and the use of latent variables, which allows to 
consider for covariation between symptoms.
To conclude, this is the first study providing a compre-
hensive evaluation of clinical variables associated with ED 
specific and general psychopathology changes during the 
COVID-19 lockdown period, taking into account the levels 
of the assessed variables before the beginning of COVID-19 
confinement. We highlighted potential vulnerability factors 
to the stress induced by the COVID-19 confinement, such 
as social isolation, family conflict and fear of contagion, as 
well as putative protective factors, such as the therapeutic 
relationship. These findings strengthen the need of further 
studies assessing risk and protective factors for EDs [21, 
26]. Indeed, although the variables identified in our study 
are risk factors common to other psychiatric conditions, 
our findings support those ED pathogenetic models (i.e., 
the interpersonal model [53] or the cognitive-interpersonal 
maintenance model [54]) pointing to interpersonal sensi-
tivity and socio-emotional processing as central variables 
promoting the maintenance of psychopathology.
Furthermore, the present study may inform treatment as 
well prevention strategies recently proposed [5, 55, 56] for 
people with EDs undergoing similar outbreaks or stressful 
periods. Indeed, our study findings may encourage clinicians 
to keep their care to ED patients, regardless of the type of the 
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intervention (i.e., psychotherapy with or without other inter-
ventions) or the treatment delivering strategy (i.e., physical 
access to care or telehealth medicine). Indeed, the quality 
of perceived therapeutic relationships and not the type or 
the treatment delivering strategy was found as one of the 
most important protective factors towards psychopathology 
worsening. This is also consistent with the high relevance 
of social support as a risk factor during the confinement 
period, which suggests the need to target interpersonal prob-
lems relative to the reduced quality of peer relationships or 
to the burden of familiar conflicts. These recommendations 
could be taken into account by clinicians without differences 
across ED people with different age or illness duration.
What is already known on this subject?
Personality characteristics, fear of contagion and childhood 
attachment and traumatic experiences have been suggested 
as risk factors during the COVID-19 lockdown period in 
small samples with EDs. Studies are needed to assess further 
putative risk factors related to the COVID-19 pandemic in a 
more enlarged sample.
What does this study add?
Social isolation and perceived quality of therapeutic rela-
tionships are risk and protective factors for general and ED 
specific psychopathology worsening during the COVID-19 
lockdown period. Treatment-related factors (type of inter-
vention or treatment delivering strategy) as well as patients’ 
age, economic condition and illness duration are not associ-
ated with symptoms deterioration.
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